Many kinds of molding materials and molding methods relating to thermoplastic composites have ever been developed. An attempt to make clear arrangement for these materials and molding methods was carried out. Materials were systematically classified. The relationships among materials, molding methods and molded parts were summarized in a table.
Introduction
Thermoplastic Composites (TPCs) have several advantages over thermoset composites. They include higher damage tolerance, no restriction in their shelf life, easiness to keep process environment clean, post-formability and better feasibility to recycling. But the impregnation of thermoplastic polymer into reinforcing fibers is generally much more difficult in comparison with thermoset resin because of its much higher viscosity. Several methods have been proposed to solve this problem by several companies and institutes. As the results, many kinds of TPC materials have been developed. On the other hand, many kinds of molding, (forming, fabricating) methods have been also proposed in the relation with these TPC materials. But all of them except injection molding and flow stamping are still at developmental stage. So technologies of TPCs appears to be rather confusing at present.
In this paper, an attempt to make clear arrangement for these materials and molding methods was carried out in the relation with molded(fabricated) parts. Table 1 is a structural classification of TPC materials. It is based on three classification criteria. 1st is the configuration of reinforcing fiber within molding materials. 2nd is the form of matrix connecting to reinforcing fiber. 3rd is the external form of molding materials. The configuration of reinforcing fiber within molding materials can be devided into four categories; 1st is oriented and continuous, 2nd is oriented and discontinuous, 3rd is non-oriented and continuous and 4th is non-oriented and discontinuous.
Structural classification of TPC molding materials
In each section thus classified, corresponding molding material(s) is (are) described. "possible" described in the table 1 denotes that there is no real material ever presented, but the existence of corresponding material is theoretically possible and seems to be reasonable. "-" denotes that the existence of corresponding material seems to be nonsense. Analysis of TPC system in terms of the relation among molding materials, molding methods and molded part configurations/volume Table 2 shows the summarization of an attempt of analysis on TPC systems. The vertical left end column is the classification of molding materials and molding intermediate materials made from molding materials. The horizontal upper end column is the classification for configuration and production volume of molded parts. The molding methodes) which seems (seem) to be suitable is (are) described for each section thus classified. The superscription "*" denotes the molding method which is now commercially used. "**" means that it is now of prevailingly practical use. There can be vast variety in the configuration of molded parts. But for convenience, they are classified into four categories; three-dimensional body, shell, constant profile and frame.
Discussion
As shown in table 2, many kinds of TPC molding materials can be clearly classified by reinforcing fiber assembly structure (continuous or discontinuous, oriented or nonoriented) and two other criteria. From table 1, we can find some kinds of possible materials which have not yet developed. From table 2, intermediate materials seems to be fairly important among materials, because we can find many molding methods corresponding with these intermediate materials.
Concerning the classification of molded parts, we can adopt other kind of criteria such as forming cost level, size, complexity of configuration and mechanical properties instead of the type of configuration and volume level. In each vertical column above an arrow described at the lower end of Table 2 , plural molding methods are listed. In order to select the best molding method among these plural methods, we must consider also additional criteria described above.
Concluding remarks
TPC materials can be systematically classified as shown in Table 1 . The relationships among materials, molding methods and molded parts were clearly arranged as shown in Table 2 . Selection criteria for molding methods were also discussed. 
